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i A^sojj djoral dos age Jorm for the treatmen t nf gagf mintftigHnal disorders comprising a therapeuticailv 
effective amount of a pharmaceutical suitable for th e treatment of gastric disor ders selected from the 
group consisting of cimetidine, ranitidine, fam otidin e, diphe iMixylate^lQD eramide. loperamide-N-oxide, 
p harmaceutically acceptable salts thereof and combinations thereof ; and a therapeutically effective 
amount of simethicone wherein the pharmaceutical and simethicone are separated by a barrier which is 
substantially impermeable to simethicone. 
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FIELD OF INVENTION 

This invention relates t a s lid oral dosag form for a pharmaceutical compositi n f r treating gastroin- 
testinal distress comprising a therapeutically effective amount of sim thicone and a th rapeutically effectiv 
5 amount of an antidiarrheal, an antiperistaltic and/or an H 2 blocker. This invention also relates to methods of 
making the aforesaid solid oral dosage form. 

BACKGROUND OF THE INVENTION 

10 Simethicone has been utilized in a variety of therapeutic liquid and solid dosage forms. The most common 
dosage formulations for simethicone are combinations of simethicone with various separate antacids. In this 
dosage formulation it is necessary to separate the simethicone from the antacid to avoid the inactivation of 
the simethicone. Other formulations of simethicone have been suggested in the literature such as simethicone 
and dextromethorphan, and simethicone, tranquilizer and anantacidV. ^ 

is Simethicone may advantageously be combined with an^ntiola^he^o^ntiperistaltic to, provide enhanced 

relief focgastrointestinal distressdue to diarrhea. ^ — ' ^ 

Hov^ever ? -jn-tormulating simethicone with these antidiarrheals, antiperistaltics anc( H2 blocker s^ye dis- 
covered that without special precautions being taken, the dissolution rate of the antidiarrheajs, antiperistaltics 
and H 2 blockers was adversely effected. 

20 

SUMMARY OF THE INVENTION 

In accordance with the present invention, we have discovered a solid o ral dosage form for the treatment 
of gastrointestinal disorders comprising a therapeutically effective amount of a pharmaceutical suitable for the 

25 treatment of gastric disorders selected from the group consisting of cimetidine, ranitidine, famotidine, diphe- 
noxylate, loperamide, loperamide-N-oxide, pharmaceutical^ acceptable salts thereof and combinations there- 
of; and a therapeutically effective amount of simethicone wherein the oral dosage form has a first portion con- 
taining the simethicone and a second portion containing the pharmaceutical suitable for the treatment of gas- 
tric disorders wherein the first and second portions are in contact with and separated by a barrier which is 

30 substantially impermeable to simethicone. 

In another embodiment of the present invention, we have further discovered a solid oral dosage form for 
the treatment of gastrointestinal disorders comprising a therapeutically effective amount of a pharmaceutical 
suitable for the treatment of gastric disorders selected from the group consisting of cimetidine, ranitidine, fa- 
motidine, diphenoxylate, loperamide, loperamide-N-oxide, pharmaceutically acceptable salts thereof and com- 

35 binations thereof wherein the pharmaceutical suitable for the treatment of gastric disorders is provided in the 
form of coated granules which are coated with a nonenteric coating impermeable to simethicone; a therapeut- 
ically effective amount of simethicone; and pharmaceutically acceptable excipients. 

In a further embodiment of the invention we have discovered a method for manufacturing the multilayered 
solid dosage form having one layer containing simethicone and one layer containing a pharmaceutical suitable 

40 for treating gastric disorders with a barrier sandwiched between the two layers comprising pressing one of 
two granulations, each containing pharmaceutically acceptable excipients with either a therapeutic amount of 
simethicone ora therapeutic amount of a pharmaceutical suitable for the treatment of a gastric disorder therein, 
to form a first layer with one exposed surface; then coating the exposed surface with a material which is sub- 
stantially impermeable to simethicone to form a coated layer with a coated surface; contacting the coated sur- 

45 face with the remaining granulation; then pressing the granulation and coated layer to form a multilayered solid 
oral dosage form wherein the simethicone and the pharmaceutical are separated by the material substantially 
impermeable to simethicone. 

Other aspects, objects and several advantages of this invention will be apparent from the foregoing spec- 
ification and claims. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a pharmaceutical tablet in accordance with one embodiment of the present 
inventi n; 

55 FIG. 2 is a sectional vi w of an mbodiment of the present inv ntion; 

FIG. 3 is a sectional vi wofan th r embodiment of the pres ntinv nti n;and 
FIG. 4 is a sectional view of a third embodim nt f th present inv ntion. 

FIG. 5 provides a diss lution profile f r uncoated loperamide pres nt with simethicone provid dins parate 
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solid oral dosage forms. All the dissolution profiles h reinaft r wer performed in accordance with th 
procedure s t f rth in the U.S. Pharmacop ia XXII as modified in Suppl m nt1. Th solid dosag f rm 
of I p ramide was provided by an Imodium AD brand antidiarrh al tabl t Th simethicone f r this test 

5 was provid d by a Mylicon brand antiflatulent tabl t 

FIG. 6 provides dissolution profiles for three formulations of uncoated loperamide present with simethicone 
provided in an admixed single solid oral dosage form. The solid line indicates the dissolution profile of lo- 
peramide from a solid dosage form comprised of Simethicone 6S-J (40% simethicone adsorbed onto a 
diluent) and uncoated granules containing loperamide. The dashed line indicates the dissolution profile of 

10 loperamide from a second solid dosage form containing granules of Simethicone GS-J (40% simethicone 
adsorbed onto a diluent) and uncoated granules containing loperamide. The dotted line indicates the dis- 
solution prof ile of loperamide from a third solid dosage form containing granules of Simethicone GS-J (40% 
simethicone adsorbed onto a diluent) and uncoated granules containing loperamide. The formulations for 
these solid dosage forms are contained in Example I. 

15 FIG. 7 provides a dissolution profile for a tablet that contains coated loperamide HCl granules admixed 

with granules of simethicone. The formulation for this tablet is contained in Example II. 
FIG. 8 provides dissolution profiles for tablets that contain coated loperamide HCl granules admixed with 
granules of simethicone. The solid line indicates the dissolution profile for the tablet prepared with an aqu- 
eous granulating liquid. The dashed line indicates the dissolution profile for the tablet prepared with a sol- 

20 vent (water/propanol) granulating liquid. The formulations for these tablets are contained in Example III. 

DETAILED DESCRIPTION 

Referring to FIGS. 1 and 2, indicated generally as 9 is a tablet constructed in accordance with one of the 
25 embodiments of the invention. Tablet 9 comprises a first portion or layer 10 containing simethicone and a sec- 
ond portion or layer 11 containing a pharmaceutical suitable for the treatment of gastric disorders with each 
of the first and second layers 10, and 11 being separate and discrete from the other layer. Sandwiched between 
layers 10 and 11 is a barrier 12 which may be a film or diaphragm or membrane composed of plastic material. 
Barrier 12 maintains the simethicone in first layer 10 out of contact with the pharmaceutical suitable for the 
30 treatment of gastric disorders in second layer 11 and prevents migration of the simethicone from layer 10 to 
layer 11 as well as preventing migration of the pharmaceutical for the treatment of gastric disorders from layer 
11 to layer 10. 

Referring to FIG. 3, in this embodiment 19, the first portion containing the simethicone is in the form of 
an inner core 20, and the second portion comprising the pharmaceutical suitable for the treatment of gastric 
35 disorders is in the form of an outer layer 21 encompassing inner core 20. Barrier 22 is disposed between inner 
core 20 and outer layer 21 and encompasses inner core 20. Outer layer 21 encompasses barrier 22. Barrier 
22 may be in the form of a thin plastic film or sheet surrounding and enclosing inner core 20, or barrier 22 
may be in the form of a thin plastic film applied as a coating on the outer surface 24 of inner core 20 before 
outer layer 21 is formed. 

40 In the embodiments of FIGS. 2 and 3, the portions 1 0 and 20, containing the simethicone, are each a mix- 
ture of ingredients comprising simethicone and a solid, inert filler or carrier or other simethicone adsorbing 
material. 

Referring to FIG. 4, in this embodiment 29, the first portion comprising the simethicone is in the form of 
an inner core 30 which may consist entirely of simethicone in its natural, viscous liquid condition. The outer 

45 core comprising t he pharmaceutical suitable for the treatment of gastric disorders 3 1 may be similar to t he outer 
core 21 in the embodiment of FIG. 3. The inner core of simethicone is encompassed by and contained within 
a barrier 32 which may be in the form of a container for the liquid simethicone, e.g. a soft, chewable gelatin 
capsule shell. As an alternative to providing the simethicone within container 21 in its natural, viscous liquid 
condition, the simethicone may be provided as part of a solid mixture, as is the case with both the simethicone- 

so containing layer 10 in the embodiment 9 of FIG. 2 and the simethicone-containing inner core 20 in the em- 
bodiment 10 of FIG. 3. 

In ail of the above-described embodiments, the simethicone is separate from the matrix formed by the 
pharmaceutical suitable for the treatment of gastric disorders in its respective portion (11 , 21 or 31), and the 
simethicone remains substantially separated from the matrix during an extended shelf life because the barrier 
55 (12,22, 32) prev ntsth sim thicon from migrating into the pharmaceutical suitable for the treatm nt of gas- 
tric disorders. The simethicon willbeconsid red substantially s paratefromth pharmaceutical rf the barri r 
prev nts the sim thicon from I wering th dissolution rat fth pharmaceutical mor than 10% compared 
toth diss lutionrateofanid nticallyf rmulated solid dosage form not containing simet hie ne for at I ast3 
months at ambient temp nature and humidity. Pref rablythedissoluti n rate will n t be affected for at least 6 
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months. 



10 



15 



20 



25 



30 



35 



40 



The barn r 12 or 22 is a pharmaceutically acceptable material and may bee mposed of a pharmaceutical^ 
acceptabl film forming polym r which is physi logically inert and prev ntsth th rapeutic ingredi ntsinthe 
s parate portions f th solid dosage form from contacting. Suitable pharmaceutically acceptable p lymers 
may be selected from the group consisting of cellulose derivatives, polyvinyl pyrrolidone, polyvinyl alcohol, 
polyvinyl acetate, polyethylene glycols, copolymers of styrene and acrylate, copolymers of acrylic acid and 
methacrylic acid, copolymers of methacrylic acid and ethylacrylate, copolymers of methyl methacrylate and 
methacrylate, copolymers of acrylic acid and tertiary amino alkyl methacrylate, copolymers of methatrylate 
and tertiary amino alkyl methacrylate, copolymers of ethylacrylate methyl methacrylate and quaternary amino 
alkyl methacrylate and combinations of two or more thereof. Cellulose derivatives includes pharmaceutically 
acceptable cellulose derivatives selected from the group consisting of methyl cellulose, hydroxy propyl methyl- 
cellulose, ethyl cellulose, hydroxy ethyl cellulose, hydroxypropyl cellulose, carboxymethyl cellulose, cellulose 
acetate butyrate, cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl methyl- 
cellulose acetate succinate and combinations of two or more thereof. The acrylic acid and methacrylic acid 
copolymers listed above also includes copolymers of sodium and potassium salt thereof. A suitable ester co- 
polymer of methacrylic and tertiary amino alkyl methacrylate is dimethytaminoethyl methacrylatemethacry- 
late. A suitable copolymer of ethylacrylate methyl methacrylate and quaternary amino alkyl methacrylate is 
(ethylacrylate-methyl methylacrylate) triethylaminoethyl methacrylate chloride. 

The simethicone used in the present invention can be Simethicone USP or a commercially prepared gran- 
ulation such as Simethicone GS (30% Simethicone USP adsorbed onto maltodextrins available from Union 
Carbide) or Simethicone GS-J (40% Simethicone USP adsorbed onto maltodextrins available from Union Car- 
bide). The amount of simethicone contained in the solid dosage form should be sufficient to provide a thera- 
peutic dosage to a patient suffering from gas or diarrhea and its associated symptoms. The preferred dosage 
ranges for simethicone is in the range of about 20 mg to about 1 25 mg per dosage unit, generally not to exceed 
500 mg/day. The dosage ranges may vary for age and weight of a patient as well as the severity of symptoms. 

The phrase "pharmaceutical suitable for the treatment of gastrointestinal disorders" is descriptive of a 
group of pharmaceuticals which have been found to be suitable for treating gastrointestinal disorders including 
but not limited to ulcers and diarrhea. Suitable pharmaceuticals for treating gastric disorders include pharma- 
ceuticals selected from the group selected consisting of cimetidine, ranitidine, famotidine, diphenoxylate, lo- 
peramide, loperamide-N-oxide, pharmaceutically acceptable salts thereof and combinations thereof. A subset 
of this group of pharmaceuticals are chemically related compounds which appear to act by effecting the peri- 
staltic activity of the circular and longitudinal muscles of the intestinal wall. This subset contains antidiarrheal 
or antiperistaltic compounds which include compounds selected from the group consisting of diphenoxylate, 
loperamide, loperamide-N-oxide, pharmaceutically acceptable salts thereof, and combinations thereof. The 
phrase "combinations thereof" means the use of two or more of the enumerated pharmaceuticals for the treat- 
ment of a gastric disorder. 

The amount of pharmaceutical suitable for the treatment of gastric disorder combined with the simethicone 
should be sufficient to provide a therapeutic dosage to a patient suffering from an ulcer, diarrhea, gas and 
associated symptoms. The effective amount of pharmaceutical combined with effective amounts of simethi- 
cone vary with the particular pharmaceutical selected. The pharmaceuticals and their preferred dosage rang- 
es as a component of solid dosage form containing simethicone are as follows: cimetidine with a daily dosage 
range from about 150 mg to about 800 mg; ranitidine with a daily dosage range of from about 50 mg to about 
300 mg; famotidine with a daily dosage range of from about 5 to about 40 mg; loperamide with a daily dosage 
range from about 0.5 mg to about 8.0 mg; loperamide-N-oxide with a daily dosage range from about 0.25 mg 
to about 4.0 mg; and diphenoxylate HCI with a preferred daily dosage range from about 0.7 mg to about 10 
mg. Compatible mixtures of these compounds and their pharmaceutically acceptable salts can also be included 
in thejnventiye solid dosage form. 



<^ ^operami de ^ the most preferred pharmaceutical for use in the present invention . Loperamide as a com- 
ponent of the present invention includes pharmaceutically acceptable salts of loperamide. Dosage ranges 
chosen for the loperamide component of the composition of the present invention depend upon the age and 
weight of the patient A preferred adult dose given initially for the treatment of gastrointestinal distress is 4 mg 
followed by 2 mg after each unformed stool until diarrhea is controlled. A preferred ratio of simethicone to lo- 
peramide is in the range of from about 100 to 1 to about 10 to 1. 

Excipi ntsuitabl f ruse in ith rbilay rinclud fillers , binders , sw t n rs , artificial swe t ne rs, lubri; 
cants, glldants, disintegrants, c lo rs, adsorbents, acidifying ag nts and flav ring agents. T he choice of exci- 
pi nt will d pend QTrTHFsolid oral dosag form desir d (i. t ablets, pills or capsul ) a nd wh th rthed sag 
is to be chewabl r swallow d whol . Th following non-limiting list of xcipients illustrates excipi nts that 
could b used in a ch wable s lid raid sag f rm: 
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15 



20 



a) an ffective amount fa sweetener selected from th group consisting of mannitol, dextrose, fructos , 
s rbitol, sucrose and lactos ; 

b) aneff ctiv amount of a binder se lected from th group consisting of microcrystalline cellulos , alginic 
acid, carboxymethy) ceilul se and hydroxy propyl cellulose; 

c) an effective amount of an artificial sweetener selected from the group consisting of aspartame, sucra- 
lase and saccharin; 

d) an effective amount of a lubricant selected from the group consisting of magnesium stearate, talc, stearic 
acid, calcium stearate, zinc stearate, stearic acid, hydrogenated vegetable oil, leucine, glycerides, and so- 
dium stearyl fumarate; and 

e) an effective amount of an acidifying agent selected from the group consisting of citric acid and malic 
acid; 

f) an effective amount of flavoring agent selected from the group consisting of artificial and natural flavors; 
and 

g) an effective amount of a filler selected from the group consisting of dibasic calcium phosphate dihydrate 
and monobasic calcium phosphate monohydrate. 

Other suitable excipients can be found in the Handbook of Pharmaceutical Excipients , published by the 
American Pharmaceutical Association which is incorporated herein by reference. The following formulation pro- 
vides weight percentages (based on the total tablet being 100 weight percent) of the various components of 
a chewable multilayered tablet 





Simethicone Layer 






Granulated Simethicone 


4% to 25% 


25 


Excipients 






Filler 


0%to45% 




Binders 


0%to10% 


30 


Sweetener 


8% to 50% 




Artificial Sweetener 


6% to 8% 




Lubricant 


0.25% to 5.0% 


35 


Flavoring Agent 


0.01% to 0.03% 



40 

Pharmaceuti cal Laver 

Coated Granules of Antidiarrheal 

or antiperistaltic i% to 20% 

45 Excipient 

Filler 0% to 70% 

Binder 0% to 10% 

50 



55 
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Sweetener 



10% to 80% 



5 



~ Artificial" Sweetener 
Lubricant 
Flavoring Agent 



0.25% to 5% 
0.01% to 0.03% 



0.5% to 3% 



10 



10% to 20% 



Suitable methods for manufacturing multilayered solid dosage forms are known in the art Two sources 
for these techniques are Remington's Pharmaceutical Sciences , 18th Edition published by Mack Publishing 

15 Company and the three volume series Pharmaceutical Dosage Forms: Tablets , Volumes 1-3, 2nd edition, edit- 
ed by Herbert A. Lieberman, Leon Lachman and Joseph B. Schwartz, published by Marcel Dekker which are 
hereby incorporated by reference herein. 

The method for manufacturing the multilayered solid dosage form having one layer containing simethicone 
and one layer containing a pharmaceutical suitable for treating gastric disorders with a barrier sandwiched be- 

20 tween the two layers comprises pressing one of two granulations each containing pharmaceutical ly acceptable 
excipients with either a therapeutic amount of simethicone or a therapeutic amount of a pharmaceutical suit- 
able for the treatment of a gastric disorder therein, to form a first layer with one exposed surface, then coating 
the exposed surface with a material which is substantially impermeable to simethicone to form a coated layer 
with a coated surface, then contacting the coated surface with the remaining granulation, and then pressing 

25 the granulation and coated layer to form a multilayered solid oral dosage form wherein the simethicone and 
the pharmaceutical are separated by the material substantially impermeable to simethicone. The first layer 
formed in this process is generally a soft layer to allow the barrier to be put in place and provide an even ap- 
pearance to the interface between the layers. The barrier may be applied as a granulation to be pressed onto 
a layer or spray coated on the surface of the first layer. The coatings suitable for spray coating granules of 

30 pharmaceuticals as hereinafter provided are also suitable for use as a spray on barrier layer. 

In an alternate embodiment of the present invention the pharmaceutical suitable for the treatment of gastric 
disorders may be provided in the form of a coated granule. These granules may be formed by granulating the 
pharmaceutical with suitable granulation excipients in a conventional granulation process such as a wet gran- 
ulation or rotogranulation. The granules produced by these processes are preferably spherical in shape with 

35 a particle size from about 1 50 microns to about 500 microns for swallowable solid dosage forms and a particle 
range of from about 150 microns to about 300 microns for chewable (to avoid a gritty texture). 

After the granulation, the granules will be coated by a conventional coating process such as roto-coating, 
Wurster coating or fluid bed particle coating. The coatings material for the granules of the pharmaceutical suit- 
able for treating gastric disorders should be composed of a pharmaceutical^ acceptable film forming polymer 

40 which is physiologically inert, prevents the simethicone from penetrating or coating the coated granule and 
provides a coating that is easily broken down in the stomach (nonenteric coatings). In this embodiment the 
simethicone isgenerallyfreeof the nonenteric coating, i.e., uncoated, so that it rapidly disperses in the stomach 
to provide an anti-foaming effect Suitable coating material are nonenteric pharmaceutical^ acceptable f flm 
forming polymers and combinations thereof. Suitable nonenteric coatings are provided in the following Table: 
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Polvm r Byntvm 

Cellulose Acetate/ PVP 
Cellulose Acetate 

Butyrate/PVP 
Cellulose Acetate/HPC 
Cellulose Acetate 
Butyrate/HPC 



coat Lev 1 

8-18% 

8-18% 
8-18% 

8-18% 



Polymer System Coat Level 

Cellulose Acetate/ 

Eudragit E100 8-18% 
Cellulose Acetate Butyrate/ 

Eudragit E 100 8-18% 
Ethyl Cellulose/PVP 8-18% 
Ethyl Cellulose/HPC 8-18% 
Ethyl Cellulose/ Eudragit 



E 100 

HPC 
HEC 

Eudragit E 100 

HPMC 

HEC/HPMC 

HPC/HPMC 

HEC/HPC 



8-18% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 

10-20% 



2-vinyl pyrridine styrene 

co-polymer 10-20% 



Polymer Rati 

90/10 to 60/40 

90/10 to 60/40 
90/10 to 50/50 

90/10 to 50/50 

Polymer Ratio 

All ratios 

All ratios 
90/10 to 60/40 
90/10 to 50/50 

All ratios 

NA 

NA 

NA 

NA 

All ratios 
All ratios 
All ratios 

NA 
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CA/2-vps 

CAB/Z=Vp5 ~ 

Ethyl C llulos /2-vps 

Cellulose Triacetate/PVP 

Cellulose Triacetate/HPC 

Cellulose Triacetate/ 



8-18% 



8-18% 



8-18% 



8-18% 



8-18% 



All 



All 



All 



90/10 to 60/40 
90/10 to 50/50 



ratios 



ratios 



ratios 



Eudragit £ 100 



8-18% 



All ratios 



PVP - polyvinylpyrrolidone 

HPC - Hydroxypropyl cellulose 

HEC - Hydroxyethyl cellulose 

HPMC - Hydroxypropylmethyl cellulose 

CA - C ellul ose- Acetate 

CAB - Cellulose Acetate Butyrate 

2 -VPS - 2 -Vinyl pyridine styrene 

The preferred coatings are cellulose acetate, cellulose triacetate and cellulose acetate butyrate with poly- 
vinyl pyrrolidone, methylaminoethyl-methacrylate and neutral met h acrylic acid esters (Eudragit E-100), co- 
polymers of 2-vinylpyridine and styrene and hydroxy propylcellulose. Particularly preferred grades of polymers 
are cellulose acetate 320-S, 398-10, 437-75S; cellulose acetate butyrate 171, 381 and 500 (both of cellulose 
acetate and cellulose acetate butyrate are available from FMC and fully described in Cellulose Esters: Polymers 
for Drug Delivery published in 1986); Povidone K29/32 and K90 (which is fully described in the USP); Klucel 
EF, LF, and JF (HPC having an average molecular weight of from about 60,000 to about 125,000); Methocel 
E5 and E15; Natrosol 250L; and Ethocel N10. The amount of coating applied as a weight percentage of the 
coated granule weight wDI vary with the coating process, coating granulation and granules used. The appro- 
priate amount of coating can be determined by determining dissolution of the active pharmaceutical suitable 
for the treatment of gastric disorders with various coating thicknesses following the dissolution tests set forth 
in The United States Pharmacopeia XXII. As a general rule, the amount of coating will vary from about 8% to 
about 20% based on the weight of the coated granule. In one preferred embodiment of the present invention 
granules of loperamide HCI or loperamide-N-oxide formed by a wet rotogranulation process are roto-coated 
with from about 8% to about 1 8% weight percent of a polymer blend of cellulose acetate and methylaminoethyl- 
methacrylate and neutral methacrylic acid ester. 

A preferred granulation process for loperamide is to granulate loperamide with a granulation excipient se- 
lected from the group consisting of sugars (such as lactose, confectioners sugar or mannitol), microcrystalline 
cellulose, and cellulose. 

The weight percentages of the components of this granulation process are as follows: 
Loperamide HCI USP 2% - 3.5% 
Granulation Excipient 76.5% - 90% 
Coating 8% - 20% 

In a preferred embodiment of the present invention the oral solid dosage form wOl contain an effective 
amount of simethicone and an effective amount of a pharmaceutical suitable for treating gastric disorders and 
at least one excipient wherein the pharmaceutical is provided in the form of coated granules which are coated 
with a nonenteric coating impermeable to simethicone. This dosage form may be a tablet, pill, or capsule but 
will preferably be provided a chewable tablet The coating for the granules of the pharmaceutical and the ex- 
cipients are the same as previously discussed above. The following formulation provides weight percentage 
ranges (based n the total weight perc nt equalling 1 00 weight percent) of th various components of a chew- 
abl tabl t. 
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Granulated Simethicon 


4%t 35% 


Coated Granules of Lop ramid 


2% to 8% 


Excipi nts 




Filler 


0% to 55% 


Binders 


0% to 20% 


Sweetener 


0% to 75% 


Artificial Sweetener 


0%to10% 


Lubricant 


0.25% to 6.0% 


Flavoring Agent 


0.25% to 2.0% 



Suitable methods for making solid dosage forms are well known in the art such as are described in Phar- 
maceutical Dosage Forms: Tablets, by Lieberman et al. One suitable method is to wet granulate the compo- 
20 nents and compress to a tablet on a rotary tablet press. 

In a further embodiment of the present invention the coated granules of the pharmaceutical can be used 
in the multilayered solid dosage form previously described. 

The following examples are provided to further illustrate the present invention. 

25 EXAMPLE I 

This Example provides a comparison of the dissolution profile of loperamide when admixed in a solid oral 
dosage form with simethicone as compared to the dissolution profile of loperamide added in a separate solid 
dosage form from simethicone. The solid oral dosage forms for loperamide and simethicone added separately 
30 were commercially available chewable tablets sold as Imodium® and Mylicon® which provided equivalent dos- 
ages of loperamide and simethicone. The dissolution of loperamide was tested using the protocol set forth in 
the United States Pharmacopeia, (1990) as modified by Supplement 1 . The results of these tests were then 
plotted as percent by weight of the claimed amount of loperamide recovered vs. time. 

The first experimental solid oral dosage form containing loperamide and simethicone was formed using 
35 the following ingredients: 





Ingredients 


Mg/Tablets 




Simethicone Gs-J 


328.0 


40 


Loperamide HCI, USP 


2.0 




Dibasic Calcium Phosphate filler 


875.1 




Sodium Starch Glycolate 


114.6 


45 


Colloidal Silicon Dioxide, NF 


57.3 




Croscarmellose Sodium, NF 


57.3 




Totals 


1434.3 



The first experimental tablet was manufactured in the following manner 

1 . Blend loperamide HCI and 6.1 g of dibasic calcium phosphate in a planetary mixer (Hobart mixer). 

2. Add the simethicone, colloidal silicon dioxide and the remaining dibasic calcium phosphate to the plan- 
etary mixer (speed 1) and mix for two (2) minutes. 

3. Add the loperamide HCI/dibasic calcium phosphate blend to the planetary mixer and mix for one (1) min- 
ute. 

4. Addth disintegrants (sodium starch glycolat , croscarmeilos sodium) to the plan tarymix rand mix 
for an additional thre (3) minutes. 

5. Compress blend on a Stokes press using a singl punch. Th blend could b pass d through a 24 m sh 
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screen to try to break-up small aggregates of coll tdal silicon dioxid . 
A second xp rim ntal tabl t was f rmed from the following ingredi nts: 



5 


Ingredient 


Mg/Tablets 




Simethicone GS-J 


328.0 




Loperamide HCI, USP 


2.0 


10 


Dibasic Calcium Phosphate, USP 


875.1 




Sodium Starch Glycolate, NF 


114.6 




Colloidal Silicon Dioxide, NF 


57.3 


15 


Croscarmellose Sodium, NF 


57.3 




Total 


1434.3 



DIRECTIONS: 

Follow the manufacturing directions for the first experimental tablet as set forth above except 

1. In Step 2, screen the colloidal silicon dioxide with some of the dibasic calcium phosphate (through a 
25 mesh screen). 

2. Then compress as described in Step 5. 

A third experimental tablet was formed with the following ingredients: 



Ingredient 


Nig/Tablet 


Simethicone, USP 


125.0 


Dibasic Calcium Phosphate, USP 


370.0 


Microcrystalline Cellulose, NF 


265.5 


Colloidal Silicon Dioxide, NF 


31.5 


Sodium Starch Glycolate, NF 


72.0 


Croscarmellose Sodium, NF 


36.0 


Loperamide HCI, USP 


2.0 


Total 


902.0 



DIRECTIONS: 

45 

The third experimental tablet was manufactured in the following manner 

1. Mix loperamide HCI, dibasic calcium phosphate and microcrystalline cellulose in a planetary mixer (Ho- 
bart mixer) for 30 seconds. 

2. Granulate by adding simethicone into Step 1 for 1 minute. 

so 3. While mixing add colloidal silicon dioxide to Step 2 for 2.5 minutes. 

4. Add sodium starch glycolate and croscarmellose sodium and mix for 1 minute. 

5. Compress the tablets as set forth above for the first experimental tablet 

FIG. 5 shows the dissolution profile of simethicone and loperamide when provided in separate solid oral 
dosage form. As is shown in FIG. 6, the dissolution profile of loperamide in tablets containing both loperamide 
ss and simethicone in a single solid oral dosage form was reduced to the point that almost n loperamid was 
detect d. Th solid, dash d and dott d lines in FIG. 6 repres nt th dissoluti n profiles for th first, s cond 
and third experimental tabl ts, respectiv ty. These results d monstrate th need for a n w s lid ral dosag 
form containing a combination of sim thicon and a pharmaceutical suitable f rth treatment f a gastric dis- 
orders. 
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EXAMPLE II 

ThisExampI provid saformulati nf rmakinga tabl t that contains coated loperamid granules admixed 
5 with granules of sim thicon and formed into a solid oral dosage form. Th weight provided hereinafter are 
based on a unit tablet weight for a 1 290 mg tablet The coated granules of loperamide were prepared by a rotary 
wet granulation process employing 2.0 mg. of loperamide HCI USP, 52 mg of confectioners sugar NF, 5.8 mg 
of macrocrystalline cellulose and purified water USP. 

The granules produced by the wet granulation were then roto-coated with a mixture of 4.57 mg of cellulose 
10 acetate (FMC 389-1 0) and 6.86 mg of methylaminoethylmethacrylate and neutral methacrylic acid ester (sold 
commercially under the name Eudragit E-100) provided in a solution of 82.30 mg of acetone and 20.58 mg of 
methanol. 

The tablets were made using the following ingredients: 



Simethicone Blend 




Simethicone (GS-J, Granular, Union Carbide 
Sorbitol NF (Instant Pharma) 


328.0 mg 
328.0 mg 



20 





Loperamide Blend 






Loperamide HCI (Rotogranulated/coated: to deliver 2 mg of active 


71.4 mg 


25 


Dextrates NF 


466.9 mg 




Vanilla Mint Flavor 


9.8 mg 




Aspartame NF 


15.0 mg 


30 


D&C Yellow No. 10 Al. Lake (17% Certified) 


0.04 mg 




FD&C Blue no. 1 Al. Lake (31% Certified) 


0.01 mg 



Lubricant Blend 




Stearic Acid NF 

Tribasic Calcium Phosphate NF 
Tablet weight 


6.4 mg 
64.5 mg 
1290 mg 



MANUFACTURING DIRECTIONS 
45 Simethicone Blend 

1. Place simethicone and sorbitol in a 16 quart P-K Twin Shell Blender. Blend for 2 minutes. 
Loperamide Blend 

50 

1. Screen D&C Yellow No. 10 Al. Lake and FD&C Blue No. 1 Al. Lake through 60 mesh screen. 

2. Add rotogranulated/coated loperamide HCI, dextrates, vanilla mint flavor, aspartame NF, D&C Yellow 
No. 10 Al. Lake, and FD&C Blue No. 1 Al. Lake to the P-K Blender. Blend for 5 minutes. 

55 Lubricant Bl nd 

1. Screen stearic acid through a 60 mesh scr en. 

2. Add stearic acid and tribasic calcium phosphate NF to the P-K Bl nder. Bl nd for 3 minutes. 
Discharge contents of bl nd r in a properly siz d and lab lied bag. Screen through a 12 mesh screen, if 
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necessary. Reconcile bl nding yield. 
Tabl t Compression 

5 

1. Compress the blend into tablets to the following specifications on a Beta press rotary tablet machine 
equipped with the specified tooling: 

Punches: 5/8 inch x .018 inch, 0.002 inch blended land, flat faced beveled edge 
Dies: 5/8 inch round 

10 Group Weight (10 tablets): Target - 12.9 grams (Range: 12.64 - 13.16 grams) 
Thickness: Target 5.0mm (Range 4.9 to 5.15) 
Hardness: Target 4.0 kp (Range 2.9 to 4.9) 
Friability (%): 100 drops NMT (not more than) 5.0% 
Defoam Time: LT (less than) 45 seconds 
15 2. Collect compressed tablets into a properly labelled container. 

The dissolution profile, determined by the procedure set forth in Example I, is shown in FIG. 7. The dis- 
solution rate for the tablet containing coated loperamide granules improved substantially over the rate shown 
in FIG. 6 for the tablet containing uncoated loperamide granules. 

20 Example III 

This Example provides a formulation for making a tablet that contains coated loperamide granules admixed 
with a simethicone granulating liquid and formed into a solid oral dosage form. The simethicone granulating 
liquids were prepared with water or water/propanol, and are designated as aqueous and solvent wet granula- 
25 tion, respectively. 

The granules of loperamide were prepared by the rotary process described in Example II. 

The tablets were made using the following ingredients: 
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10 



A. Simethic rig 

Simethicone, USP 
Sterile Water, USP 
2-Propanol, USP (anhydrous) 
Povidone, USP 



Wet Gran ulation 



Aqu ous 
(mg/tab) 
125.0 
87. 5 l 

25.0 



Solvent 

(mg/tab) 

125.0 

62. 0 l 

25. 5 l 

25.0 



15 



B. Loperamide 



20 



25 



30 



Loperamide, HCl, USP 72.0 

(Rotogranulated/coated: to 

deliver 2mg of active) 

Mannitol, USP 540.0 

Lactose, NF (Fast-Flo) 538.2 

Microcrystalline Cellulose, 

NF (PH-101) 30.0 

Total Tablet Weight 1330.2 
1 volatilized in processing 



72.0 

540.0 
538.2 

30.0 

1330.2 



35 MANUFACTURING DIRECTIONS 



Aqueous Wet Granulation: 



40 



45 



50 



55 



1 . Prepare simethicone granulation liquid by mixing sterile water, povidone, and simethicone in a stainless 
steel container with a mixer. 

2. Blend mannitol, microcrystalline cellulose, rotogranulated/coated loperamide and lactose in a planetary 
mixer (Hobart mixer) for 3.5 minutes. 

3. Granulate by adding granulation liquid from Step 1 into the Hobart mixer. Mix it for 7.5 minutes. 

4. Screen the simethicone loperamide granulation through a 10 mesh screen. 

5. Dry the granulation in an oven for one hour and forty-five minutes at 60°C. 

6. Compress the tablets on a tablet press. 

Solvent Wet Granulation: 



Follow directions for manufacturing the Aqueous Wet Granulation set forth above, except 
1. Prepare simethicone granulation liquid by mixing sterile water, 2-propanol (anhydrous), povidone, and si- 
methicone in a stainless steel container with an appropriate mixer. 

The dissolution profiles determined by the procedure set forth in Example I are shown in FIG. 8. The solid 
and dashed lines represent the dissolution profiles for the aqueous and solvent granulated tablets, respective- 
ly. Th dissolution rates forth aqueous and solvent granulated tabl ts containing coated loperamid granules 
improv d stability over th rate shown in FIG. 6 f r th tablet containing un coated loperamid granules. 

Reas nable variations can b made in view of th disci sureabov with utd parting from th spirit and 
scope of this inventi n. 
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Claims 

1. A solid oral d sage form for the treatment of gastr intestinal distress comprising a therapeutically effectiv 
5 amount f a pharmaceutical f r th treatment of gastric dis rd rs sel cted from the group consisting of 

cimetidine, ranitidine, famotidine, diphenoxylate, loperamide, loperamide-N-oxide, pharmaceutically ac- 
ceptable salts thereof, and combinations thereof, and 

a therapeutically effective amount of simethicone wherein the oral dosage form has a first portion 
containing the pharmaceutical and a second portion containing simethicone and the first and second por- 
10 tions are separated by a pharmaceutical acceptable barrier which is substantially impermeable to sime- 

thicone. 

2. The solid oral dosage form of claim 1 wherein the barrier comprises a pharmaceutically acceptable f Dm 
forming polymer. 

15 

3. A solid oral dosage form for the treatment of gastrointestinal distress comprising a t herapeutically effective 
amount of a pharmaceutical for the treatment of gastric disorders selected from the group consisting of 
cimetidine, ranitidine, famotidine, diphenoxylate, loperamide and loperamide-N-oxide, pharmaceutically 
acceptable salts thereof, and combinations thereof, wherein the pharmaceutical is provided in the form 

^ of coated granules which are coated with a nonenteric coating impermeable to simethicone; a therapeut- 

ically effective amount of simethicone free of said nonenteric coating; and pharmaceutically acceptable 
excipients. 

4. The solid oral dosage form of claim 3 wherein the nonenteric coating comprises cellulose acetate, me- 
25 thyl ami noethyl-methacry late and neutral methacrylic acid ester. 

5. The solid oral dosage form of any one of claims 1 to 4 wherein the pharmaceutical is selected from the 
group consisting of famotidine, diphenoxylate, loperamide, loperamide-N-oxide, pharmaceutically accept- 
able salts thereof and combinations thereof. 

30 6. The solid oral dosage form of claim 5 wherein the pharmaceutical comprises loperamide HQ. 

7. A method for manufacturing a multilayered solid dosage form having one layer containing simethicone 
and one layer containing a pharmaceutical for treating gastric disorders with a barrier sandwiched be- 
tween the two layers comprising pressing one of two granulations each containing pharmaceutically ac- 

35 ceptable excipients with either a therapeutic amount of simethicone or a therapeutic amount of a phar- 

maceutical for the treatment of a gastric disorder therein, to form a first layer with one exposed surface; 
then coating the exposed surface with a pharmaceutically acceptable material which is substantially im- 
permeable to simethicone to form a coated layer with coated surface; contacting the coated surface with 
the remaining granulation; then pressing the granulation and coated layer to form a multilayered solid oral 

40 dosage form wherein the simethicone and the pharmaceutical are separated by the material substantially 

impermeable to simethicone. 

8. The method of claim 7 wherein the pharmaceutical is selected from the group consisting of famotidine, 
diphenoxylate, loperamide, loperamide-N-oxide, pharmaceutically acceptable salts thereof and combin- 

45 ations thereof. 

9. The method of claim 8 wherein the pharmaceutical comprises loperamide HCI. 

1 0. The method of any one of claims 7 to 9 wherein the barrier comprises a pharmaceutically acceptable f Dm 
forming polymer. 



55 
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